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3 MM 
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«4££ ±X1*!Sg^^J BHSSgg UEK3 SSE. 

)J5£r 9 Ifl 2 ^AlODOfl CO-g M0SFET2J 7H^51 UEKi! 

JSIGEzB Xi 3 gAI08# flSftPI 91 1!" CMOSES! XI±E1 BliSSM UEH3 B3£. 
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95. 
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55 : 58 : H&Eg£gS!=-§ 

57 : ^B|§3^ 59 : 'S«%g3AI-0IE 



[dS#2| OlggOH 

5 SSS AI£DI3g542| MSAIiEIU PgHH£!gl gt<*fe BEXITIftOI SO 5123, ^S1 API 

%w\&m o\mt esaisfl s □ xhssiboii sti 2toip. 

(§3)21 713 3! 3 

ga, asau gd?i:>i2i §ati ^sms P4=2i ms^^u is## ssisi*8ai ra 
^ssaiasasi)?} oigEEin 21- UK oi Lsea(«f»2i Sstf^oi 7i:>issi£i ng^a ©g£J ?I5 
2!ms aa so. oi uasoii lsisi ?m£xm istva gsasxi. osaoi stjsjifmsitj^^ 

StW SfitlP. 

a, wsau ta^xjej ss<&= 3=ohP 4ai3 §?w- *ais aoi pmoii*^- Amoiag2i ai 
ak sastp. phhdi^s^i- o.8«ej 4muim dfwci s«+aii sin. o.3~o.6*o5i4£j puhdi^ 

□eiu, aAj«oi3Bs^2i di^ah ««sr ss>, asm n- 5?ro soi s*as sd. 

(1) aiHEHEPIS 

(2) tm?\B(±7mEvm 

(3) SK*?I£(M0SFET2| ±2± • =01°!. egojy^a}. UIOIgaMS! 73^21 OflOIP • W0\± • l^ElSg) 

(4) g&SPI£(3^0HI!. 13^3. SSSf) 

(5) l«=7157l#MS£ MSi. HZ^tiMZ) 

amn o\m swm ^tws.z. ggtip. 

PHK)I^401 0.2/* §E2| $4=5 33, a?a= SJXlg§E= 10-20nt»5 CHE+Sl EICH Ei± 

Dsmsi skik tmn ?m%xm sp. obsch. e^ssm way §*iotsi #ssi n&svs. as 

S1= HH2212J S210I =ejM§2| 21323 jgitlSP. 

fll 4 EbOII UEM Um SOI. &e<g(42, 44. 45)01 OJti §«01S# HH£ IBS (41. 43. 46)1 

fcl 3?. SlSofe HHdZ!2| Si52i^J =e*M2| "gOflAJ g4:olX17J an. OflgS-AKetching BfcDOfl 

Tielsfi 2s7i- BaaTT a*ixi75 aoi waa- gira §cm iasw sq. a. sqjsth?^. 4 
5)= oi-iassei 2.tm ongtBAi ±w«ss^(40)oi a*i gfloisi ztziiH §a?i 2ip. 

Sm ^SStes soots 21 aoi mt&t s^ei saaoj sasia. s. msa siroi g«s axi 

sci iau xisjw □ as&aw di*iiai= apiaot 21x1 sm sip. 
(2) £?a7i#(i7jgepig) 

iXFsj oiAn»7i- stsas. ±xisa2i ^s. *$om= aoi §as a= uk sai locosgocAt^ ^ sra 

XL HJ2I- SOI a^'Cbird's beak) 21 5«£ 9J*I M£ISe<2| a^°1SS^E1 iW^OS ^t^°J E 
g«§OI OCTSQ. OIS di7J S5S0I SaS|OF^3S SOI 21= 21011 Z&SYX £&m?t 01^3 OKHS 

£ga7i hbsm 6!-si^E7h 7asa= <!^s^7^ s«a7i msoip. 

Oil 3Hd*PI $1*11 OSaCH §SJ^2f tfffi^asiAHDIOI PlSSig WEAia££A1 U12|Jf &iAI?l = 
(3) 

/MMOIHSa^SI DIAaiAT-, (fflgjCH A1"D|3gS^2J DIASS78a21Ma73^£i(FET)= ±SL± ■ EM°1 2 
91121 SOI Zttt&m ?t$-ll 217351, 0.5/n. AflCHOl gfitl 2^301= 0.15-0. iraS an, SE 0.2wi Aim 
U ^SSaSSoi? 0^1a« 0l*PI g^Sjo S goi MP S1^7|gO| sss sp. 

501 ^il§2| ««Sa2SAI- S2HMD Ta^OIS^BgJOl ^3 OlSaB, 83011- AsS21S^E1£| 
■£»2g*tfB(^W»fflttBMS(£)0| OI§£IIl 21P. 01 Hif^OI £J« 0.1«. SE2| 301 ^fc2-i • 
Eai9J99!# i£{gv 4 2111. nVpSWN =*1A1= O.Un §E°J 20IM 4= 2170 SP- E. pVnS 

tm 5*IAI= SI 4 , 6e, Sn'0IS?aae SieSSSI 5E3S# UlSSSftl BF,^m 4t« 

51= »SJ© OlgflAI §«ae 4*1*1 $0UE O.lym SE2| 2011 SSlf* SITU =P. 

oau «iEas= o.uo §£2i sr&tes Tatrai soi iooq/?oi^°i AiE7a^»^s aoi map. eista 

i»£J 3^SH WBA1= Sli+^iSl S^Sffi-£S« 7373?,^ SSSOI S^?a= til. 32 ^£IA}0IE 
(Slf-tllaSd ^llicide)S ga«AI= tfe.55°! ^ElAKJIEai 4tJ51= SB 01 SMan 21P. 

OI^IAI. n 9 El 0|§*«A| 0.2/n 0I*1°J SOI pnS^OII fe^AIOIEl SEHOOIH DISH fl3«lP. 
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731 9 EaOfl 2KHAJ, Si. 
?H0|g33(93; 93,, 93. 

£ 01^013 =^5K96)# 113*0. OICH B = 0fy<H 3*1 Si^OflB gEIAJOIEg ««SKa, Dl»#3 3 
**3# OflSaiWKD 9 9 £bM UEH2 Hist IfOI Sigflfl3- 3«!|5!2S gB!AK)|E(97)g kTTI a»*0. 

010) ft 9 EcOfl UEKij H12I- gTOI, 715® E3S0I Q€ E3S3 g£10IS(98)m DIS^StflAI M 9 
EEdOfl UEHJj UKI- 1*01 gEIAIOlE OKHOJ «t^ft(99JS «4t£t. 01 gg# 0|gS13, 08301 5(hn£J 
gEIAKJIE# §St*23*i 3~5f>/?3 A10IM73&23 isiT * SITU &Q. 

aau oi2i &2 grgas n= s«7i 20. 3, sia33 7J33&301U =aoiofls§oa 3t> 
£323301 swsjs, 3^21- sisj 23&>goi 53*101 g33t>- stb727i 37*3011 ««a= ui, 01 

3? 3±32S STOaSOl OPIEIOi pnSt,*f§3571 SCHSfe pnStiiMI?!- O^ISD. 01 USM 
0.1/w 3 3 0W3 3013 pnSt^SS 01 S^2S£ CH9*I 5§*SK:i. 5, 0.3*» 514431*13 OlAflMS 
73^01 QtfllAlir 4*71 0.1«.2J ^Jffl IS 3 01*13 s?ffl7J 01 01S08 SH §CT SHAd 

3 OHHS 4^rm2J SJ3§M S«U 8271 2JQ. 0171 Ad gaAHDIES URUSIS. ±2i • =32121 73 
tf€l SCHH3, SAIOfl SJ3S0I 50nn 0l*e 33. pnStmSM S&71 U^SD. 

StrS»2| 0ISSA1 3^S1£I#S¥E13 3^Sf30fl 2J*i- BRSSOI 2Sjm«M 3*fl 01*1= StFrtf 
Sl?71 §[H*I/M SiS ^d-S^raSJ §9!£S gW7fe §21. Sf3#OI 37fl £13 gEIAKDIE/SISTIIB 

5| Hifb^ ays?! *3SS#23 £171 IIBSOfl 37113501 301U7I ilP~ §114 313. 

29121 g-g ge|AK>|E««0fl C&S1 SI7I33 2{7i *17l *l*l Si3g ±2± • EMS4W 30532 

£ S&AI3 52J £M §23 gaAKJIESSM 015*1= graOl 3D. 

3a u 3^3521= si2i <=no£EHS e^soi g&ssw epi tasoi ±2± • Ea3 g£gstt+#oi 
say 7Ts*swq 301 ±2± -Eai32£Ai3 7I5S# &gsra stio. 

[D2W. Si7ISg^0l SJ23A1 7373*f2| 3*%StM ^SIAHJIEM ¥*TSH2, □ OffliOfl H£E°I g=g 
*S81S 201 0.1/* 016151 AfMSdSSOfl SfiS 3D. 

(4) sea 7ig 

D#l«i?s MOflS HHS#OI ^fOISOfl DKJ- DOCPh S01SI-7I tllgOfl e^M^OlU dl0i(vla)S2| 

DHgge!ag7|g, E^«ffl^S(S^»Stt)OI SiO^ SS7I^0I §fiS EIH, Q^OI 7373^ 12 

3i)«ffll^OI §4=M71§& 525 SQ. 

QtBH^7|gOfl SiOIAd Sfitt 7|g2| SHJ-2J §35{^57ts(« 01 58. II §-g(HIA12| gfllSw ^StlQ. 

mas^ ss^sais- sihta ^eeoicvdmo 9-*i-in^soi sasj =seoi- TEos-co7h §s.^oi 

733-- l«<3^ M2^i m±^EH\?[ lOI^SS £13. EWiD^SOl 100X3 21 XI 371 llflSOU i^OI 
4:821 IJSlSS-aS £101 aSQ. B*HimgO| US 39= OISI y§71^2> «S7^£| 2ff 

OISMS173 3H. G^Ofl CHtJ- B.^7h^2J feEOfl 2JCHA1. g&^7h db^OS Hlol gfi=|«S-W SiO.-°l 
^ES^HSOI 530SA121 ef§S^a£7(^ OHJH, ^§71^21 52 1= Sf6fg^i2ES £171 HBSOIQ. 
^SF^QITEOSS^ EWID^SOIU 53S^g 7HASI-7I 91*1 01 §71«|-71Li 300-350*C^52| g£ B 

ions aiss iisi^ asji^aoi gas sd. 

(5) BH37157IS 

QSHH37|g« SM7[ ^7351 L1E1U= 0iei71732| g^51g«^0ID-. 9(§^!S)HH^7150flAI 
^, OS 3 01 7U0IS3S1^4M« H3ejbl2| 011S# 3^ 3101 5etT HI, □ OIS= S10-2J-2J 2£J&!dl&S 
SOI gOI£JCI.7|21 Ofl§OBA|2| HH^SJ §712/01 <sT7l DHSM SM^ OOS^^ 3017373 371 IBSOID. 
n g2f S10.-2>2| 3B!tll7|- TgsracH 71? 7-8§ES SD. HK1AI, 5n«2| SiO.-^OlAI 200nm2| «S 01137} 
S?. 73iS(HIS0fl 30X SmOflSM 4tS«e. ■ EM34^2) 5nm2| Si0..2^ 2^ 0HSS1712I 

2, □ 0^121 S17I5WIAI OUgEJOl tUSD. SF,§ F7fl2| m gSH3 W,2| §7|30| 01&S1 fe7| 

□ SOIl «2| H^OflgOl 7h^S173e, SiO,2>2J 3^)^011 7 OI^ES tf^AI?!^ 2101 5§>Sia. IIOA1 V 
2| 0IAflHH3BieS^ ^S1 ^eWITU SQ. 

7^ 3o^i«'^aiib^l HSftiB. ^1^3^fg 

«AI?I= las 2717371 2-Q. Zl *HJ= Cl£1 OflSOIiHOIAI 321 ©S 3SCl,(BCl,)g917|0fl 31! 4= 
2i£ 2101 SJS 01^321 TH&'OI 2101 Q. E *H-12| OflSfe'LHOfl 73S^7h itSEIOI 2i23, SflOIH 

s5H S&a Cu3»MOI §^£101 3AF2I &aa2S £1^ 2101 Q. IQ&M. 7hS# 4*JS1X| 3= 
UH3II@2| «37ld»BfOI ga&ITII SD. 

om aoi §3i 2i =sab^7|0# oissfe eh iTjsae essoi oiei7i732j iie. ooacH 3 

« Pn2«3^. ±2± • E3I32I 6IE1M0|E^at3^. 3^ 3 3^/SaSITHOIM, 7373^^3 3 Q 

MSTOIAl f«S3E^ 13^ ttTfl OI«l3 S3E71 fi?£|3, OflSOIl 30173 3§3 71501 E^£J = 
2£0fl£ XBSdeil ^73*1711 212S SQ. 

1333 ^] 

S 1T3S #7l*f SI 33*101 33*]- 2S2S, 0^33*1 OtSU g^0flg7lg0fl 37381= 21 201 UH3 
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E£ ggsfg XJ7I3&33 =SA8Al(s8lf-ali9ned process) M 0\miM ^£&> ^ 242, £§01 S= 01 
HHB@e 3S *!S.M®X\ a 3 1021,^1 HISfHHI 3 §1301 SO- 

[SS2| ^1 

£71 3SSr7l S 33S. 7I5£CH PH^^l Hi I §3§# S3*r= S32K £71 7H 

?^LHM ^ejsjSS £S## «3Sr= S3, £71 HI 1 S3§£0|) 2BJ323 7$ 2 §SS© SSSfe 
S3, £7| HI 2 §SSS SlEiygfe gg 3! SHEf^Ofl 2|Sfl HI 2 §3&2| TH^CHl £71 £20 

at 271323 S^tie LH^BH<3§§ S3Sfe SS& ^18101 OI^OIS 23 agog ^q. 

E S 3S£. 7IB£0fl ^4=2) 7H^M S« HI 1 §3§# SSJ^ S32r. £71 7H^¥LH0fl 3^132 
3 £2§§ £Sol~- S3, £71 £2§§ 3 9I0S LH^ UH<3#0I SSEIOiOt S(~ 5 01 21 21 ESS 5 
3# §S£ISr£ S3, £71 M 1 §3#£ a 2301 SStrS £2S£(HI 2@*3£3 2 §SS# S 
39r& S3, £71 HI 2 §3§§ IB H 2* he S3 ». 1 Ely CHI 2JSE «SS HJ 2 §3S2J JH^Ofl £ 
71 S3 01 §3Sr£IOi StS E2S2* 271323 S^HS IH^BH2## S33 ?bl*IOI 

oi^oia 2# is°s tn>. 

E S g«g, 7l5£0fl TW^m 3» HI 1 §3#M S3Sr= S33r. £71 TH^LHM 2^1323 HI 1 
£S## «36fe S3. £71 HI 1 §SS£Ofl 23323 HI 2 3SSE S3S^ S3, £71 3 2 §3 
HEiy$r= S3 3, Str£CVDBJO)l 2)*| £71 HI 1 3S# 3 HI 2 §3§2| £3 M hi 2 £2 
S a HI 3 E2S3 SSSfe S3H ^ Hit KM OI^CHS 21§ ^323 £!0. 

OI*r. O0AIS33 §28101 S 330fl COS ^AlOflM £HI8I ggi!0. 

11S.I1!!,.., 1 "M^g^^S^ 



Ea7l5KI0)£0i HI 1 §3^11)21 

esaa, 3 9ioi HI > g^ssw2(i3)oi sgaoi xju. uim sw hi z ga«rii4)ui sauj, ui 

§32«U)5J TH^^Ofl 7373%*°}, 0S3DI CuHH2(15)0l »3HCH 2lO. 3EI3, 3 *1 OH Hi 3 §3&K16) 
01 SSaH. 01 §Set(16)2J 7H?¥CHI HI 2 S^0HI!gtJHH2 (17)01 1sJ3aO) SiO. 5, Oil £CHt HI 4 
§39T(I8)0I »3aH. 01 §35|(I8)# MTW 2Sffl|2| BHd(19)0| flgaO) SIO. 

E, 01 m= £71 15~192r 0JS7WM, HI 5 §S9K21)2r. HI 3 S^DHgS«BH2(22), HI 6 §3^ 
(23) a, 3*1! 2J 7373*»tiHd(24)OI *)SaCH 21Q. COHrAI 3S°I UHfl?2E7h &3B= HK 01 ^»3ES & 
^tSSMI 5*, 10#2| D#HHflE S31f ^ SO. 

HI 2 E£ £71 Q#HH 3^221 »2S3# UEJ3 B3ESAI, 3HI HI 2 EaOU UE13 Hr2h ^01, 

71 S3aS &Ea7IB(10)£Dfl HI 1 §3^11)1 SStrH, ^M¥S21 §39f(11)g 7H^ DS S 

^aAH)IE(12)g <3S|CVOS0fl 2J&B «gei01. 8U CuS2J HI 1 S<^BHil§SHH2(13m d^CVDgl^S 

QSM Hi 2 EbOB UEM Bia 301 , S^CYOgCHI 2Jtl Si0,e«14 ; H12§3^)e §35f(ll)£(H13 S3 
tiO. 3.$ HI 2 EcOfl UE13 Hr2r 301 §3^14)21 HH^OI Sfit? ¥S01I £|iH2Hliia 0837|gOJ 21 
*fl 3(S)2) *31 &S*tO. 

0101 HI 2 EdOJ LEW! am 301 ma^g^SH E^ &7}m 0IS2& £810JAI OIS-3CVOS0I 2|*I 
C^2| HI 1 W9tmifl#(15)# «3^D. 0101 HI 2 EeOi UEM \im 301 M3fit^ ^&2| HH^S 
(15)1 M§Sia(3330ra, M7q^MS21 g^SlHIl Olg«> gfS3 OlSOflS) E= 2|5M2:HBJ(llft- 
dtH)2^M7\tfM SShl ¥SCHI3 ll£!#a7)SCK OICH HI 2 EfM UEM UW 301 flB| CVDgCHI 
2|«| SI0-2K16; IB 3 SSS, 1 ")© §3S|-(14)£0B3 d^SSAlSlQ. 

010) Hi 2 EgOfl LtCltf Bh2|- 301 SU Cu§2| 3^flHSUH4!(l7a, 17b, 17c)a tf^CVOg^S S3t!^, 
Si 0.71^ 113370 S^= ^M2| S^0H§HHfl#2) 13, 0I7WS BHfl#(17b, 17c)2| 2.&m 10-20naS i* 
SULCI-. 01 tm= t*±0\S^im $MU?\ 4^*iE an, a^HSHaSSMAI S33^M OIS^ 

es*is7h i+sHHi aa= 0^3 e s3£? tmas. aa. 

□SOU HI 2 EMU UEryi tiW 301, ^CVDSOfl 2|«I Sia(t8: HI 4 §3^)1 SS^(16)£M3 
33AI2!Q. 0101 HI 2 EiCH UEr3 ti[9i 301, §3^(18)2) ggfit^ ^SS Eli32H2l2r 0537|#S 
HI71?.0. 3£, HI 2 EjM UEF3 HI2I 301 Cu§2| HI 2 73734,^ (»9)s 01^3 CVOH^S SStJO. 
3EI3 HI 2 EkM UB3 H12I 301 SEe2| S»2f 01&7fX|S OflSl SIQ7h 2|S8 SSh 

01$, 21-2421 HI5= #(16~19)2| 0I&71A1S «BA1 4ti3 4 Si3, E OI»3CVDaS U@« 

£Ofl 2|*| ^eiCVOaSg WS.*I= 21E 7feffH3. 

t>E, QSBia^r CfS2f 301 S31J- 4= 2Q. HI2-1E= 3 ^3Sr7| $m 01 

Ol^llAl §3t? 70-713^21 2#BHd : ?52| g°i UErtfQJ. 01 7 W 0RH¥g2| §3^(11) £ 
CHI BH<3# S33 E5f(15n)# fiW 33^(14)^ «3*I3, 0101 UHiSH<e(AI, Cu/T i N , Cu/Nb ) §S 1 

01 ^gCTtell3*K3. 3 321- HI 1 7973^5 S(15o)lh HI 2 737a4}HH<3S(15b)OI S3SQ. 01 HHd 
^i21 0|gg HI 1 7ct^HHi3#(15oi)^ HI 2 7a7atMlH£!e(15b)OI WIS^SS ^SaDISUL HH^f 
321 7)2171 §3^(14)21 ^)M£ 33S 4= 2iO= 30IE}. E HHd&2fCHl SttSOl 2J7I IfflSM HH^S 

z^i massoi a as 4 2iQ. cwoi hi 2 737a^nHfl§(i5b)a 7iwsajew .asts )2i mass 

2 5gfl4WHaS(15b)21 3i? a Ul£ 0I3|2| §321(14)2) ^SOfl JH?*! S«*r3, 113^(11)0)1 DHS 

3 SBjS. §0) ^gi itSAJL" $, SBJSgail dB!CVDg}£S 0HSI*r3 SO. ^, OIEI 3*030)1 §3 

a>s"mi«a, dioi £7i aaeoj. hi 2 ^7g«wfi«(i5b) a. 33e«i4)0)i a»«h3. 01 7h 
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=Q!M#es5# mess aa. 

□i a^e oiesra. 1321 siineHiriofl hj*b 2§°j HHdraeg sgu * stoi a±3ains§i b^s- 
4 2i?fl so. 

E, SgEIS §ge|]2f, SSS(3SEH*)# 749S»3 t^SSAN 2% 0I£2| HH^Hieg SAIOfl 4= 

siTii a a. 

31 3 EaS §3^21 7KDIEM Sf£ TH^WI Ol&gCVO E£ flejCVOS BHdM S«£J 2? BH<3 
HeS^M 01 S. £3(31)2} 813(32)301 0HJ2 §S(33)E §SejS£ (HJSMWI7I OBSOfl 

geSW Sa.Sl 3 EbS gfflSJ 5££li3eHiB^ g^rRIE £E= 0ISS92S ?i3ti O.lwfil IO@t!S 
W 01= M§2J IfflSOB §3(33)g SeSMl 3X1 33, 08SCH 0.01~0.03«»21 fiSOl 

S4SQ3, E §2^2: 35M UEI3 UhStt S£ i^fe BMISI7I Sa. 0I7IA1 Oil^Ofl 21*8 t!Sa WdM 
SSDE S3SJ2J TH^^Dt UHSHIS^OI *£g UEH.HH 2i= S^Ofl HISl g 

ge{2| ^01 SfSSI-TH Oflgg 4= 2t7l tttSOIO. 

JO 4 EaS 0121- 1T£ XPIS^SSm OimSIAl ±Jm&^&Hi «Hi!s §3^ 3^g UEftH 5£S, 
SI 4 Eb2* ga 22}Mg(42. 44, 45)21 SjX|01S7F glfltPI HBSM UHiS^21 S§t)| 2J?fl a 

a. OI til SOS HHfl#2| 52HDI aOIXISAl HHSSSR3I EDISOJ HH<3XISA|#2| B^OI SSSH1, 

E HH3i>2J 3S±S3E SjBiaQ. E 0IM2I SJSS E|73 3= S^OBS HH222J §Z!0| SQ ^>J * 

±£i7i agon wa^g 3?fl ^ 4= a?a aa. a am- hhsh&s xwraoi iMa^otoinaoisai- g 
£ DIAB^tOi WB ££l«2| gag 2jflisr 4* aw ns^s- 3! usesw Eaaa. 

gg2J Q 2 gAJOBg gS*PI *KT 2!£2, 7IS(Si)g S3AIFIXI SS2AI d^SS Si 
SOB g^g3AHDIEg 93 3^21 H0SFET33E0O. 01 MCGFETg SI36I-S a MS Bj-Ea7ISj(50)S 
01 ±?JSEIS §3S«G1) S 7SO|e<ya^(52)M SS&ffi. 01 9101 a§3ga5£(53,). TiN#(53U), 9 
ES CuS(53,)£3 OI^OIS 7flOIMS^(53)2* S§ §3^54)1 SS*hQ. 0101. 50nmOIS|21 

oi* j2SEg^e^#(56« sstro. oia gg ^52, mosfetobais ixv^as sssksdju 

#(55, 56)21 2t S«OI IBS21 2*^ 33 EgglOl ^SEIOl SiH, g^aA10IE(59)S Si7IB2| gij 
gJQl S^SOl SJ7I MgOII =SI gfg pVn IS nVpSfet!«OI 7feSW iXfSama ** 

aOflS l-10tteVSE2J OflUX|21 Egeg-g OISOIU ifaSO|S(|jftliion)# OlgSJAl 7|EW 7h 
gSE, UHDIOl^m 7^3AI 4=«t.^SAN 4 SIQ. 

QgOi g SS# C0MSMS!X!^2| 3§?> 3 gAIOSg ^SIO. 

373, ?1 6 EaM HEM B^2^ ©01 Si [100] PS 5-10qcb2J 7IB<60)01I 300«a2J SI0.-e[(61)m §i!s}S 
«S*]Cf. 0101 SI 6 EtfiJ- gO| AfOIM^S^g &miIL. ?H5^LH21 Slitgi321 XJ-3£®Sf# ^ 
ES 3^3011 21SJ ETISjQ. 0131 SAJOJ §101 271 91 SI Si53s HS ^tMI?|2. 

SIH.M OI§tr8A) LPCMHSS SI 6 EC2I- ^01 3»ul^«OI SfS^ 100nn2| Omm± Sieft62)g 

a. omn± sm soo-ssoxs ei= HUE21 ej-^s eie^ ssg sstta. 01 zestshhai 

b AiM^oflAi Msieiassoi opi sa. sio-^oa m<£%*s&M9\=cm= 500-550x011 m 2ppb 01 

H°} ArSOSAl 8AI2K2J g*)Ell 4S*H2, 0|CH 900-100*c0flAJ HgOiyi 4=SSKfl H§ESIt!Q. 
Q§M « 6 Ed2f KOI LPCVD9»S 10n»2J Sia^(63)2f 90h»2| $1,^(64) 3 MX|^EUPia(64a)# § 

«bd. oim oh^asas aQxi s^siai sws aa. riem 21*1 si»n.et(64)# wigsiiAi 

MXIiMS ^7i«t 3101 H 6 EeOIQ. 0|#, gEOISSQOfl 2|S| p-chMaTa^SSS^Ofl^ 3(P)s, 
n-cnSaXlii£1SgS^0flS fig(B)# IO''cra'S E^StlO. 

OgOfl 7I5SEM 900-CS gSolH. 7l5HH3IOi^e +50VS tSAI 0/ EES H.-CT2f r 15 0/2f2J 5& 
OI£ai~100eV)M iAIShOI 6 EfS* ^01 OI^SJ^M ifSSHDl SI0 ; ^(65)# 

^4=21 ^O|g(ftlon)g d^ifieora 3S^0fl ^graS^(08aCH, Rb, Cs, S^A17IS, 

&^ag^g n xtta^i sois(iEion)«s ti7i ^7i rasoii s^g ?m o-, o/, h-itoisoi §7h 

t!&. I, F2f gOI ifiSD NOISES EI7I 71-^g i+i=a^OI- 3S¥0|A1 §©AI7I3. i>i 
S¥E1 SWM g-*l*l01 0". 0-", HJ)*OISOI §7Hfc?a. OKM §(3E)£S CHSa H.0*, 0* £E= 0..*212| S 
tlOISeg OlgJIAl 7I5M ¥(©)21 blO|01>:M 37W1E ad. S.. 01 71011 AIS 01 g« SHU 2|«g Oli+ 

g°oo£ 6121 soi so aa. ^, mm2i 7iig sasm, ^7i«r oi§*hs s *bai oi 7i^ 

SXHH S ES ^21 2«|# 37^101 7IB0A dl-OIOl^M 71*0. OlOfl 0>a, OI^5)£e StlSiSH S« 

sr 4 sjxi aa. 

XiaOIS?2J0fl 21*1 p-chS^(62,)M 31, n-chS29(62.-)01l Sgg ioWtW S?S*]Q. OIOJI 
7121 §S6^ 71 S S IS ^UlOIOlig 371S1AI 4=tlSI-3, 0I&S2J E^DOI 1 4= S501 71 

SOD 4S|&4?£3 ^dSJ^S SfifS 4= 2t?ll a D. 

OICH. XI0|M3^2J Se31ia2) a7q^M0hi3(EA|t|XI &2tg# OlgSBAI M 6 Eg2l SOI THOISS^ 

«SS212| §aSISK64)g S171tl- Cm §Eh21- SOI 50nn2| UISS E= QS3SKSSE 1x10*01*)^ 
(66), 10rmi21 TIN2«67), 100nm2| BH|(68)S OI^«CVDS SSeiQ. 
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OIUB, 0I&SCVD2J Ogll- SO. 

•bl§§ E= Dg3Si(2!SE Ixlo'cn'^BS)*! 3? ; 

S3 : 2-4x10'Torr 
gE : lOO-aWc 
7I5>UK>I0I.±SE/ : -60-80V 

A|gSh£ 7^ : SiH.(30SCOI)2l PH,(5-I0SCCM)°J OlSttO. 

TIN^(67)2J ; 

: 2-4x10 4 Torr 
2£ : 250-c 

7ISOK3IO)^Sgr : -60— 80V 

AJg8fe 7fc£ : THN(CAU*7^[HC30SCC»1)S 90X2J tHMfflB *«| N..(10SCCW^ ttDO S2)7I^S 01 
g*!D. 

EtMICl, (3-5SCCM). M (5-10SCCM) S lb (10~20SCCM)2| Stt7h£M 0I§*1E SO. 0»7IA1, TiCI. & 

8o-arcs ^issjd. 

•H5J-(68)2J ; 

: 2-4x10*Torr 
SE : ^S-10trc 
7IBOKII0liSg: : -60--B0Y 

M^m~ 7\± : SF*(IOSCCH)2f H,(30~40SCCM)2| SS?h£g OlgfcfO. 

Taasaasi oigssAi^ D^gsie ^^msmrn M?\sm ssjs sssa, p-chs^(hi= 

m. n-cHge?(H!ir 2! E= HI ±3 lO'ca'SH £E£ £?VttO. E^S£ a^iMmSJ D^3i 0I8«1 
AJ 10-100eV2| B*. As', P*§2| 0|£H, E£ BJt. Asa, PH,## Olgtf 7I£IH£23 ^tJSKHE EIH, 

Diias oissw smiaj oisse 33 iAtsroi ^tistoiE aa. 

DIM EeWIMSSS iaSie|(64)m HJEI8HL B»SiSt(64)2| M§E1= £*!0flS, MSO) 2!#»2| S 
i>(SB2)l OlgSHAd 4=3oH3|E &D. 0|OB Q33 SI, TIN, B^S SAJCrt 3=M2=flOI 7$ 6 Ei^ S 
01 BD. 

H 6 EiOiAIS P-cHS^Ofl 20-30ma^)BS 10 M ~10"cn>'2| SE2J SSSK+S(69). n-cHgejOfl 20~30hm^ 
MS 10*~10*«*2| &E2J tJ|±«tift(7D)« SS8KQ StQ. OHUOflE £7!*f OIH« Sftf# OlStlAI 
^ttfJD. 

DSOU 80CTC EEIOI^SOIIAI 20-30S2) ^i*mm $*MKA H 6 EJ5J- SOI Si0,e^7l)# SStK. 01 

ai B7i £M&a*i &e^ n-/iyis&7iii s±a^s> s^smai *5«e, une s$iej*i s*®9ai be # 

SHEW SfeD. 0101 60nm°| §3 SiSfa LPCV03 tJgSlAi OSgOfl 2ISJ TflOIM^MEi- HSfSie«72; 

siaus yTtsa. 

0101 ■ c?floi^g| SiO.Hi-(7l)S fll71o|AI M 6 EkCHl UEftS Ufil- SOI lOOnsGJ g«s?gE|AjOIE 

(73)M SejS&Aiaa. 01 S^gEIAHDIESAIS NlgEIAK>IE(NiSi. NISI-). TiSi-, CoSi.-g Ofc 310IEI 
E <5eia§0l 71^8 ID. Ollffl SI7I5252I §ga-(;-W;^ft)7h ^81 SfiSUl, ^ejS&^aM SF*/lbO, 
NF,/H€?a5| EeHJKHlSOfl Xrad^sjej siO,l OflSJITISfe 201 128 ID. 

Si7l5£22| SSSfg 4=«*l= ^S(WU|^)S gEJAfOIEHt S|S|S2| 3^3011 SWIH, 33^22=, 
OtaCH S^/H-ol ggftJI 121 ia^S (tUUI^OS EQ*|A| O.I-IOTorrS *Q. 2.4QHz£l QHJI3S 

mm 0l§5lAJ ^EEOf^Sm gCHS 521 ^£3715^011 Oltlfl ^ES!7I 

5^2| SIO-S aejSj^S 4= 2{7J £1= UK OflS^ES aWninOID. O-gOO 7151 ^BIAJOIE 

CVO^&l *££JO. 0171 AI ^!EIAH3IE^e!S§0fl 01 7h±= SI2| ±^i7Ki2| g^2| ^S±7Ki 

» ?HE|OI7I^Oia. 

Sl= 4:£i7fciSAI= Sia, SiH», Si.H,. SiCl.012, S^2i i£^7I^S Ni2J 3° 08301 Ni(Co),, 
NIF-, NIBr-, NICI-71 SiCK E, CoS=^ Co(C0)4, CoF.-. CoBr.-, CoCI.^ 2iH» TIS= TICL. TIBr 4 , TIBr, 

ioi so. 9[E.s^n= s7i2xoi fen ^«oi sfsj *i5*i=oi sea. wsa?a= §7iaoi y 

HH32I SUIOilAI S2EI73 SIES «IE17hgg & lfl7^ SiD. 
0)7IA)^ Co,(C0) , E= NI-(CO) . (0.01-10SCCM) SIH. (0. l-10SCC«)g i2^7I^SAi OlgSISUl, 
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Ar(10-100SCCW)l ?Ha017ki5AI OI§S(Si £01 , E H_.(10~100SCCM)9 pim*12P-. 715 

■£1 SE= 200-400-cOflAt 92^01 1-100Pa£ S1SD. OlfiHtl £2j*10flA) CoSl ; E= NiSJ.21 £15} ^E= 
10nm/n>lr®EOI23. E|Sja= =NS 10D-200nm3 tVSXSXH., 700-800X01 y £08 A10|g73&g ^ 
0.75~1.5o/?, 1.8-3.5Q/70I2IO. 39. P-ch@2(S| fi!aAH)IEW= Sg9 E?I8W, n-chS^H| £EJ 
AK)IE08= 2! E= Uli°l ESE9 4^*101, SAJOS aOWB E= SATggSJ D0U7agJ# £Am71U- 

gH71gl 4>9*KH S17IB08 10*-Kf'ca'si §ES BE9 9£99 E*?l*iA1 P*9d9(690ffl- n&t* 
9(70a)9 99£H3. S^SS am 4^121 3S 014r39 OlgSIAJ OlSgJ Ic 712-St^M 448S8E 

an, d^3i oigsw sew oissi9 sis £abbe sa. 

cmw n 6 Etui 301 §32^74)9 (vi)s smtiAi ths^m a Q>9a?(?5)9 aej gg- 

AlgjQ. «ge!(75)g LPCVOSM SJSI BF«2f It 3! SiH.9 OlgSIAJ 332101 O.1~1OTorr08AI d^SSS * 
»a. 0171 Aj 20171- OS 5SJM90I 0131 ¥S0B 2 mi 3S. 301 ¥S© SfSSI OHSSSAI g&*171) 
SIS, ^SOI SHilSEICH =ejSSS^E1 7HI** Sfl>8 SQ. 01 3^ 5**1 714:. OflSQI 
CF„ NF», SF*a 3£ 7h±a 0-9 OlgSSAi =a*019 99*13. 23*013^ 1013 508 7159 AS 
ESK)| W2J MS^E71 B»?fci2J §3S^«£ 3E9 US S*l*liA| 2!^ 0.3~10Torr21 gSIOIIAJ V9 
W9*JO. 

oia iroi tm. »97i±oi ch$b aazni 3 Etflsu a o^7i- 3«*2s ouseich asm gentso. 

39. I99(75)S| £308 500HEJ RF9 0|g*BA| tkSEISHM «P 5na°| §»2f9 SO. 

□MM J& 6 Ea21 301 83^74)^01 33^76)9 £!9!9§AI?I3, 3 S3! 9S9£1*BAI §39 
(77)9 99W*. 

017IA1 13e«74)S, 08301 SiO.>2| 3$ 27|g9E5J #7f 371 HI SOU ^901 21Q. TO ^901 21 
- 2*J*J 714^08 &*m 93. SI0-99D83 7^&Wg g*TAI?l= 201 7^*M SD. S 3 

3WAIS 7^S SiH,, H.-OP OlgfrlA) gT«? 0.1-ITorr, 7IBSE 400-500*COIA1 Zf2{2J 7hi2J SifUlg 
1 : 23. tJ-^SAN B.-N21 itg^OISf Si 0,71 SgEIS 21 9 IT 4= 2i2Ch W7IA1 1JS)^£ES 50nm/oirOI2l 
Cf. 082)01. S1H.-F*§ 19 5tm ^§2JSM #7I# 7IS9 §Sj*e. SIO^^KBSf- SiO g§AI?|£ 2101 
7feSIO. S, 4T?ier SiO-Cl Old SiCL-. SICU. SI((H).SSi ^SOI StJ MX19 OlgSIAl S@3 
filfiS ^ 21P-. 2.. H,0 CH3 d-^fflP^a ES«IE SQ. 

i. §S2J(76)2J «mei^ 0|2J°I HH EliHaB2> WSSS 1171*0. OIUB Q[±3.^*i= 5 
17HM2J 01^71 2i7l OlSOi S»S9£7|- S^SOT SO. £E Dli3g3dOfl SlOiAl S 
&371 ^SSS. 01^3g»7h 5&S17I OJgOS. g&a 4c, 01i3 1019 201 S2, 

Siani32J 325MA1 SSSfOI Ofi§«17ia£§ Hgs SD. OIO). 30nnei TiN(78) S 400nm2l 

Cu(79)M 01 ^« CVOS «S«JO. 

HBII2, Tile D§jU WOI SJAI t»«sa. ^, 4=^9 Wa017F±S Olgsm, □H90KHMH& 
Ti[NC(0»t).]. 7hi2> N.- 71^S 0|g«iA1 37K1 OISSS OI^OIS tOSZfg 7I5J0CT 
^tiO. 01 71 Ad 4=45HS0171i2J SSfg 30SCC«, §^30171^ °lfS 10SCCM0ID. 7IS0AS HS 
KSa^aD btOIOIiCWgJDH -60~80V)9 2.I7WC OHO 7ISSE= 100-250-C0IQ. Cu= HFA- 

cua g^aaowiiowsqia)7^g oi§*bah h, ttm tm&zm 7isse 300x00x1 ej^ 

= 2101 71sSI01, 7150101 01 TilCJ 2^2F O^TOOiD. 01 a 301 TIN 5! Cu£ gSUHtflll 

lit #SQ. 

0101, 7I2# SJgd"(HF : K.0=1 : 100)01 33=0, OIIQ *§aiS5J d"^SE= 1pp» OISS 73oW?1 
Ou71 i^l73 g)S« t>a. 017IA1 99£!0| 333 772| #01 MS ^£71 371 3 «2| TiM(78) 

2f Cu(79)£ tm a=gSD. 3 S2h 3S?5= 9 6 E(n)3tt SOI SD. 

2#0I^5J Q#«Hid= H6E(i )-(n)§ Sf^SS-WJ SSS 4= SID. 

01 »3S 0I9SBA1 gSA14£19 ««S S^. S§4^= I0SSOI S^SP. 

E, 5#HHdDCT SSol3, B 3S0|A1= SS4=71 205 § 0161 3^1= 21®S 301 01^3 

01 ail- SAIM MS 01 SSSISe CuU 91 S£M Ag, Au^3E9|E ^0|AfiUH3ESA1 0ISS1 

=' 2ioi ?vstm a a. 

E, S^M^Ofl IBIOiSi SOI HHS# ^|-7IStf£S t!«W * 2171 (18 BHai^ ^4:^ 4= 

21711 aoi 2SJE71 tfS-SO-. 3 £13, UH22!SJ SZ^9 ^i&W Sffe 2?= 3S*K= HHaaej gUOl 
3^71 OH SOS HHfl7l3AI2K3l 3*a01 3^£171 ESSQ. 

S gAIWOM- 3^ -UH3B1©9 S«Sfe CI Of OI^SCVO 1' aSM259 OI§«8Ad 4=S^21XI3, d 
0|SSa9 0IS«|A1 4=«S101E 93*J I8g««OI 71SS1D. E. S 4'AIOflOfl A1S M0SMa7]^E121 

a«s«£Ai si^a^^sj sstf 0110999399 oi§«ai msw/htis, a9to«)oiin999ss 

AIOIM^S^EI imOfl «§a7l IliSOII S&30I 3§a= 27113011= ar§37fl(SSi^)7F SS37I 3 
CI. 01 QBtrOU TflOIMSSSS 3 371139 SUSIES 1S71 21Q. MS 73^21 TflOlM US 0131 

OH 99ft|XI 2*71 54 SB A) = SI0L-9S1 5399 3§»»eA1 3 91011 4=^St. p 0HEIBJ995A17I 

£ a k B!OI uia-^*H3. 

□SOi 9 7 E9 OlgSBAI Si0.i3°l 339^9 SStHIl. 
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M 7 EaEOfl 2KHA1. Si7IE«8l)#0i] Si08 (82)# SStf 3. SE bOfl UEJti! UI2J SOI F*0|£(83)l 

OlSSSfcJO. 01 £SS SS§Ofl D£ES M5S|E§ 1-lOKeVMAI I x 1 0**-l 0**cn> ~ 4=^0. 
QSOfl 400-c 0I#2J gSEIS 4S*fS7l OflU73gJt ZMtt°g.W 37|§gE7|- MS^SO||/d 4.[££ 
3 F7I- 021 HM §«2| XJ^OI OOlfiO. OISJ?i frhS. Sll-21 5S#2| OISS&«0| 3*873 S 
3»7I- §OISOT 9CH SI ? EcM U£m Um SOI * 3E|±SHIS|0IE(84)7|< S^SD. Fg ESAI7IXI 
SH2AJ >^i7h £XHSF= *«7IBMA| HOOXg B= USES SSEI ££ MUTaHl 3EAttlE SiO.Sf 

iasi ssa7i opiepqb, S7is«£^ a sit awe, isspt 7M*S£s*i s bssoi «g 

S!Q. 0I2> SOI MAI ««U 3S3#<HI£ UHS7SS°! AIOIU CuS WVSS S*T. — BEi, CVO 

mOB 2J$I 4= 2i7fl &Q. 

SiOL-SSM 9S§# SSAI7IS EE2| gf^S SSoPI fltt E3E3, 73J 8 EaW SOiAJ, 
Si7IB(81)#0li Si0.e«82)g *. §EHHI UEK3 UtSt SOI 20nm°| ZrSK85)2l- SI0,5«82)OI OS 

ii s^ s?§a b°sd. 

5Zr+4SiO>*Zr«$i 4 +4ZrO. 

0121 SOI SUM Zr«SLgO| SI3 Zr,Si,U ZrSi.S «£& Ul*l S3«0| 32, 3 *IW g§ 

9= ZrO,2| BS3»7h 7fe*M HQ. 

Olg- ggfcj- H|£> SOI Sag BSStffiJ #W= Si2| £3*4121 ME! US 301 7IS9PI 92, 

S3&M § Siejg lOOrmOlohSl i^2S Sh3 ±»21 ^*| SSStQ. 

lOOna OltlSI £BJ°K)flAi£ Ea°!92J §S#OI OHWtf 31 TflOIMStfSS 3390) 2171 UHSM 7J0I 
MS0I7I- 0.1/* 0I6IS 901 E 3*IE£?7h S0)U7a Sl£ Ma73^Eil ««U 4= SO. a, 0.1m pl# 

3 Tfloiksoisi kaxi±EiM^si?i53 oissse tin, si7iss oiswa. sss^ s?m= hi b e 

*-c£J 3§ 3! Dh±3S*l(HIAIir 2173°!-, 3 6 EM 2101A3 373 ±SIie (65)3- QltiHSW^I >2| 

e. s&asgMAi oiai ge&7* sfs*wi 93, o^3s«akhi ssdi-hsi ggoi sgfsi?i a 

71 UB SO? SS0S2J S2!2| 7J71*SAJ 3 g^LHSJ S^f# ESAI7IS § SMEhbMM 8JS 

S3™ aa twacH s4s^«S5 bfes Dh^3s«oi s«o^32J gsjstag tsa aw^oe 
nes ^gsm. s«o>32i s^sa^j asei-s o.i-o.3/m§E oigsis na. oasoi^ ^.F2i soi 

^&!2J Oflgs 0l§SIS7f E= SFyH.^2J EEWIOflSM 01 1*1 £ SO. 

S7ltJ- UW SOI S SSOI 2J5I3. Si2| Ol&g i®. g^M2| OIS-S SO*. 3^^2JAI0IE2J d^S 
Ik?] 21 ^Afe^SAN *S4°J oj S , H |S§S. 3§SE0^3ii«21 MSS, Eg S= US 

oflgoi £StJ »g2i Hgy^gg s. nofl uses, dastf^sw ^ 

fsrj 3?sn g& 

7IS4W 7H^?^e 5?S fll 1 §S#g SSSfe S§1K ^71 JH^LHOi a^Sj^S ES#m SSSfe 

5S. ^71 71 1 «a»2w aajaias ' '~ "~ " '* "*•"" " 

71 I t,KW SJOiAL 6.91 ^ 2 §3#5| ««0| £ie|CVDa08 2|*l 0|?CH73E§ S 51 Sfe 
E«|§fl°l 731 

731 t #011 210173, £71 7$ 2 §3#2J £201 g^g d^CVOgOS 2Jofl OI^CH73E§ S 2S S92S 

731 3 tWII SiCHAl, #71 dOJCVOgJOl SS7I^SA3 ^«S^g7lig OlgSG^ 3 2# ^S2S 

*l= B?Efll3flei fflisa. 

1 #01 2JOIAI, #71 7S 1 §a& S #71 73J 2 §2 §01 SIO.-S OI^OIS 21 §9£S B^Efl 
S«2J 7|5^a. 
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M 5 *KW %D\M. #71 3SS#S?ki7h SiH,CI2|- SICl,, SiCI.. 3 Si(CK),e Ol^OiS 3£>£*?E1 a 

a » %m SiCHAI, £71 a 2 §3## **S6fe SSSOfl #71 391 1 a £PI ES#aSa K-d£f 

iDHHI 2ISS »EI5fe SS# Q ^tilSKfl OI^CHS 2e ^323 Sfe efE*l!3X|2J a£&g. 

a 1 *KH| S5CHA1, £91 E3## SSSfe SgOl d^CVDgDfl 2JSI DISpOlXIE^ S 21 Sfe 
SJE3I3*|£1 

ff?S9 

SI 1 tKHI 2iO)<M. £71 ES#s t!£Sfe SSOL g>t?S CVDgg g/jy Q§ 3S30H 4' 

AISHAi 01^0) XIS^ sj 2# sgog Sfe g}E«2*|2| mZ%>®. 

S^PSf 10 

»l 9 tm SiOIAI. £71 gftfg CVOSOI £71 ?ISM UIOIOI^ 2! 7^ 2EHWAI 4=9SLIE^ 

g°i «f= erEsissisi asss. 
s^tr ii 

a i %m 2iCH/M, £7i £3ii ^^oi~ 3§oi atBBM ette cvog# &ai?> cm se-a- 

XBSg SSg SiJSISUL OAI Oi§e)# g/JSKfl OI^Oi^E^ S 3i §92S Sfe StEM 

s*iei as»a. 

12 

raimoj sow. £7i strg cvoa^ ^ ^i^oa tii-oioi^m °J7^ ^ehoaai 4*i$^e<§ a 5i 
±s e.^a§*i£i asgmi. 

13 

a 1 tHW SiCH/M, £71 E2#§ SlSSfe S§OI £71 a 2 §3#£tHI ««SKEL S*HSM » 

14 



§, £7i a i §g#£ a fisoi §saa es#£oi aejsiss a 2 sasm sssfe £7i 
a 2 §9#§ naysfe s§ s, nay on 21*1 tjsa a 2 sassi th^oi £7i 1301 aaaa 

01 21X1 E2#2> 37|SJ«S g*s?3=- LH^ffl<3#s tJgSfe §§i ^UISKH OI^CHS 2M §S 

fife ej-sjo&*)2j as^s. 

3^ 15 

ai4*»0fl StOIAJ, ^71 SSe §3£Sfe S§OI if± S= OISS# ^-71 £3§?l s 

son saissai ^Araoi oi^chxies a Bg£s sfe &Eas»°i a^sa. 
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ai4^0fl SiCHAI, ^71 £S§SJ 3E°Js d^fe S§0| Q^3#l OH^HS £S#Ofl SE^ §^OIS 
17 

aUtHH 2J0W-I. -^71 SS#°J S3g §S*fe SSOI LHi+t^OhiHM 0H7HS EJ3§2J g# 
18 

7i5£tm ?>s a 1 §a§# «ssh= ^71 th^^lhos aejsi^ a 1 «s 
«fe ss. ^71 a 1 gs#sofi ^ajsjss a 2 gssi ss*i= ss. ^71 a 2 agg© hei^sf 
= s§ a. sftfgcvusoi ei*a ^71 a 1 sas a a 2 §3§si ^si zra a 2 es§ a a 3 e 
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7ij?°i ^wsEig^ofl str«oi as ^ihoissj ^aoo »vs £.hkhi °j*b ix^as §9§§ 

SS*fe -^71 ^l@a§ SSSOfl gas 7l»YM0fl fgiTJi S«Sfe ssi =?um 

01 oi^wxie^ & 21 H9££*fe esaisssj a 2^. 
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7\mwm. 01 ?is<io>aoi gas th^?¥1 as a 1 s9*<ti). #71 jhww ga§| 
£2S(i5), g?\ m 1 aar " ~ " _ ~ " ~— —~ 

g2| 3|0I £71 £3#(15)°l 

^»msis^m w«goi sis- §aois2j saw wtfittN 21*1 ^xjeeis issi a 
oi^oixis^ § as ^gas *fe ^£83*21 asm. 
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